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it would be particularly bad where used as a he1 to the dry desiccating winds of the season of 1912-13 great1 
usual- method, as i t  might make the mun L! so soft damaged the citrus crop. This wind is strong an B 
as to ren cf er refilling of the pots a very f ifficult opera- steady and apparently free from swirls or squalls. 

FIQ. l.-DIagram showing comparative temperaturea in December, Januuy, and February, I8lbl4, at the Garthvfdte nmch, Cmona, Cal. (By J. W. Gsrthwaite, cooperative 

- Tbermogrkph record In shelter. . . . . . Minimum thermometer readings in open. near shelter. - - - - - ?ddinimum thermometW resdings in the Open. 100 fW 
observer Mar. 22 1814.) 

from the shelter and at the bottom of an arroyo I4 feet deep. 

tion. In the case, too, of most of the growers in southern 
California the water supply would be too uncertain, as 
here we irrigate for only a couple of day3 in eac.h month 
and tho stream is then passed on to the next ranch; in 
sensons when there k rain enough to warrant it the 
water is shut off completely during the winter months- 
as it is now [in February] in this district. 

Above all, i t  would seem that in a pa er on frost pre- 
vention the reader should be constant P y warned to be 
ready-or, better et, to be ready for frost a t  any time. 
Every one should i! e made to unde-rstand that conditions 
change in a ver short time and that a fine springlike 

No one should 
wait for warnings or indications, but, whatever his 
moans of protection, he should be prepared to put them 
in operahon at m y  hour during any night in the cold 
season. 

day may be folowed Q by a cold night. 

... 
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IN TBE VICINITY 
OF THE CORONA DISTRICT, GAL. 

By FORD A. CARPENTER and J. W. GAETEWNTE. 
[Dated La Angels, Mar. 23,1814.] 

The general effect of air drainage is noticed in the dis- 
tribution of local winds during “norther ” conditions. 
The north wind, b reason of the topogra hg, assumes a 

local\y called a “Santa Ana” for the reason that the 
wind is blowing: down the vallev (fig:. 2) of the Santa Ana 

northeasterly and 4 nter a southeasterly s ircction. It is 

The local effect of air drainage will be seen in the 

1 

0. 0 --- - 

... . v . 
River. As an-accompanying view (fig. 3, p. 570) shows, 
the first effect of the wind is shown by the formation of 

verjical thickness,the cloud becomes eneral and oblit- 
mates everything. In passing, I woul t observe that the profile (jig. 1) of minimum temperature the rmomeh  

becomes stronger and the disturbed air of greater Corona Cal d u n t  Wils0n’Ls north of Corona. $ontow interval, 1,poO feet; * the 
arroyo ‘men~ioned in @we 1; # Garthwslte mch. 



ocm>BEB, 1914. MONTHLY WEB 
in 8 standard shelter a t  the station, the thermometer in 
the open and the thermometer in a shelter at the bottom 
of a neighborin arro o (dry river bed) 14 feet below the 
station. The h umi 2 itx that prevails during the con- 
tinuance of a “norther is shown by the chart of March 
16, and the curve of observed humidity is shown by the 
hygrogram of March 16-20, 1914. Mr. Garthwaite tells 
me that he has observed the varying currents of wind 
in the earl morning, when smudge fires were first 
started, to 9 ollow the contours in a most accurate way. 
He is constructing (I delicate wind register so as to show 
the relntive direction and force of the wind in the arroyo 
and a t  his station. If it were feasible, it might. seem 
advisable to furnish the cooperative observer two ano- 
mometers md a re ‘ster on which would be recorded 
both the station an % the arroyo winds. Another ther- 
mo aph for uae in the arroyo would also give int,eresting 
anEnstructive results. 

Pessdena ..._.... 
Pomona ..._...... 
Redlands ........ 
Riverside.. ...... 
San Bernarcllno.. 
Sanl.8 Barbara... 

FIG. 4.- 

Los ANGELBS, CAL., M O ~ A Y ,  MAB. 16, 1914. 

WORECbST TILL 6 ?. Y. TVESDAT. 

Fot Lor A npu and oicfW!f: E’ak to-night and Tuesday. Moderate northerly to 
Fot .aOl~mla, d o f t b  !Pdaclifpi: Fak to-night and Tu&y. 

euterlv win 2. 

- 
WEATRER COX?DITIOXLI. 

Clear ...... 83 50 aoO 31.n 
Clear ...... 77 13 .on 25.58 
Clear ._.... 82 50 .oO 15.59 
Clear _..... 79 IS .oO 12.51 
Clear ..._.. 83 45 .oO 17.20 
Clesr ...... 6S 46 .W 28.1 

The bsrometrb prpssure wntinms hph from Oregon and Wsshhfftan southeasterly 
to Florida nnd Ialr weather and moderate temperatom prevail throughout the greater 
portlo? oI the Ihlted Rtates. A moderate mthaestsrly gale is in prngress at Rii(la10. 
We are entering on the Inurth conqecrltive wrek without storms on the Pnciflc slope. 

The hnrometer remh hlgh in the Northwst and rnoderatelv low In the vnllev 01 the 
Colorado. Thls considerable diUrFcc in pressure conc!ltiondrill I.rlng about ‘marked 
*‘northnr’’ weather during the ensuing 36 hqm. Wurnln of moderate to strong north- 
erly and northeasterly whds WL’B(I senl Iiy wlreless to Avakn thls morning at 650. The 
weather riil continue falr and dr in Lo8 Angeles and viclnity to-nlght and Tuesday, 
with moderate northerly and nortieastorlg winds. 

Spcclal (;hlifmta reports. 
Orchnrd readings. 

I Trmperature. I Precipitation. I I I 
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Fio. L-Hygrqvarn at Ciaremont Pomona Cd. March 1P-20 1914. l‘Norther” humidity 
condilions nre shown I) the ;I OYC rec&I b r  the 17th in4 lSth, while the normal 
cnrve is shown on IhP Id;h and ?crib. ‘1 he hygroemnh was in lrxcellent mndition and 
tested nt +At? beginnin: pf tho month- tho rGorrls ilrr ho relicd on to withln 4 or 6 

er cent. A t  4 p. m. of &he lSth the dlatlve hlimiditv’was 5 per cent but vlthin bw 
hnm the humldity rose to 97 per cent as the &ect 01 the cessatlon 01 “norther”oon. 
ditions. 
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FROST WARNINGS AND ORCHARD mATING IN OHIO. 

By J. WARREN SMITE, Professor of Meteorology. 
[Dated Weather Burmu, Columbus, Ohio, Hov. 4,1914.1 

(a)  Introduction; (a) Orchard heating in 1913; (e) Fruit-frost station# 
in 1914; ( d )  Frost warnings ieaued, 1914; (e) The results of 
orchard heatin in 1914; ( Different methods of heating or- 

Tem eratures dangerous to fruit buds; ( I )  When to expect frost- 
(%) bates of blossoming of fruits; (n) Predictione of frost and 
mmimum temperature; (0 )  Frost conditions vary; ( p )  Dif- 
ferences in minimum temperatures; (9)  Daily range in tempera- 
ture; (I) Predicting minimum tem eratures from dew point; 
&) Diurnal temperature changes; ( t )  Typical thermograph curvee, 

ay 11-18, 1914; (u) Predirting minimum temperatures from 
median; ( v )  Rules for predicting minimum from median tem- 
perature; (w)  Suggestions to fruit growers in predicting mini- 
mum temperatures from the median; (z) Instruments to be used; 
(y) Prospective extension of this service. 

(a) Inkoduction.-For a number of ears the writer 
has been urging the practicability in 060 of protecting 
orchard and garden cro s from frost damage by smudging 

of the most progressive fruit growers of t e State have 
taken up the matter of frost protection in a serious 
niannei . 

of general frosts have been widely distrib- 

able to give more specific mformation as to the probable 
severity of t.he frost and the probable minimum tem erBr 
ture in the orchards or sections of the State where orc ?l ard 
heating has been taken up. 

Therefore, in 1912, we began the organization of a 
special fruitcfrost service in Ohio and in the s ring of 1913 

Toboso, and in partial operation a t  a few ot.her points. 
It was estimated that the special warning service and 

the work of orchard heating about Delaware, Ohio, saved 
the fruit growers in that vicinity some $35,000 or $40,000 
during the severe freeze in May, 1913. 

in lSIS.-In Table 1 the result of 

previous years is given. !he notes following the table 
give additional information as to heaters used, Tuel, 
mistakes in having insufficient fuel, discouragementa, eta. 

chards; (9)  Oik heaters; ( I? ) Coal heaters; (i) Wood fires; ( I )  

5 3  
and heating. Within t 1 e past few years uite a number 

utecl Warnin$ by te egraph and telephone, but it has seemed desir- 

had special stations in complete operation a t  8 elaware and 

(6) Orchard h a t i  
some of the orchard Y eatin as done in 1913 and in a few 


